AIR QUALITY IN
HE FOUR CORNERS
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Ship Rock as seen from Mesa Verde National Park (left: clear vs. right: haze)

Lisa Devore — Colorado Department Public Health and Environment
Rita Bates - New Mexico Environment Department
Chris Ellis — Southern Ute Indian Tribe
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Topics

What air quality issues affect Four
Corners public health, visibility and
environment?

Wildfires
Ozone
Dust

Air quality tools you can use



Wildfire

Many wildfires in 2012 (and 2013), both
In-state and out of state
Wildfire smoke affected air quality on
many days
Air quality concerns:

Visibility/Haze

Public Health (from ozone and
particulates)



Wildfire Example

West Fork Complex Fire, northwest of Wolf Creek Pass

-

September 9, 2013

Photo Credit; Pike Hot Shot/Twitter
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Studies & Recommendations

Air Quality and Health Impacts of June 2012
Colorado Wildfires (NcAR/CDPHE/CSU)

Health Outcomes Associated with Smoke

Exposure in Albuquerque, New Mexico during
2011 Wallow Fire (New Mexico Health Department)

Health recommendations for Wildfire Smoke:


http://www.nationaljewish.org/about/mediacenter/pressreleases/2012/wildfire-smoke/
http://www.nationaljewish.org/about/mediacenter/pressreleases/2012/wildfire-smoke/
http://www.nationaljewish.org/about/mediacenter/pressreleases/2012/wildfire-smoke/
http://www.nationaljewish.org/about/mediacenter/pressreleases/2012/wildfire-smoke/
http://www.nationaljewish.org/about/mediacenter/pressreleases/2012/wildfire-smoke/

Ozone

Why smog is harmful

Ozone, the main ingredient in smog, is one of the most
widespread air pollutants and among the most dangerous.
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AQI & EPA Standards

75 ppb
8-hour
Ozone
Standard

September 9, 2013

Air Quality Index
Levels of Health Concern

Unhealthy

Mumerical
Value

51 to 100

151 to 200

Meaning

poliution

Everyone may begin to experience health
effects; members of sensitive groups may
experience more serious health effects.

Very Unhealthy

201 to 300

Health alert everyone may experience
more serious health effects

Hazardous

301 to 500

Health warnings of emergency conditions.
The entire population is more likely to be
affected.

Four Corners Air Quality Group

35 ug/m3
24-hour
PM2.5
Standard



Health Effects of Ozone & PM, -

SYMPTOMS:

Airways can become
irritated and inflamed

Makes it more difficult to
breathe deeply and
vigorously

Coughing and sore or
scratchy throat

Aggravates lung diseases
such as asthma;
emphysema; and chronic
bronchitis

Makes lungs more
susceptible to infection

Continues damage lungs
even when the symptoms
have disappeared

Causes increased mortality



Ozone & Smoke

Sunshine, combined with man-made urban
and industrial emissions, result in elevated
ozone levels

Though not a major contributor, wildfires
can also impact ozone levels, in both
directions!

Thick “fresh” smoke blocks sunlight, reducing
ozone

Smoke (“aged’) contains chemicals which can
react in sunlight to form ozone

Particles in the smoke can interfere with ozone
Instrumentation, which appears as an increase In
ozone




Ozone Injury to Vegetation

Visible Injury Reduced Photosynthesis

Stippling and chlorosis * decreased plant
productivity

» decreased growth and
reproduction

e decreased water use
efficiency

» decreased carbon storage,
carbon sequestration

* increased vulnerability to
Insects, disease, drought,
fire
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Dust

@ Dust originates from man-made and
natural disturbances

» Construction, traffic, recreation, agriculture
» Wildfires, erosion, floods, drought

@ Dust Is increasing throughout the West

® How can we protect public health from
widespread dust particles?

Photo credit: Todd Fitchette July, 2011
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Wind blown dust
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Human act|V|ty dust

Episodic dust storm Phoenlx AZ ‘ Construction
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=EsYT6UtdWjoRSM&tbnid=2GtvTmyNN7ztFM:&ved=0CAUQjRw&url=http://www.travelwireasia.com/2013/07/in-pictures-the-great-aussie-road-train/&ei=mfQDUsGJCoapyAHHiYCoBQ&psig=AFQjCNGYps1ArXflU7zaJ4ji5DSKRXwO2A&ust=1376077012213582

Humans work on a weekly schedule -
Nature does not

Soil and dust are
low on the
weekends and
Increase during the
week.

&
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Normallzed concentration
g :

g

« Aclear signal of
impact from human
activities

' Frlday Sunday
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Health Effects of Dust (PM,)

SYMPTOMS:
Similar to Ozone and PM, .

Cannot make it as deep into
the lungs as smaller
particles

Health effects not as severe

Irritating to throat, induces
coughing, wheezing,
shortness of breath

Lung damage
Aggravated asthma



Dust Storm Example

Abap Pask « Utah - USG5 Ragiony st Camara - View B ExstiSouthesst Tue Apr 10 150235 2013 Currant Wiaathar - Tempr LD *C Humidey: 66 %
Sleacng Uto Mantan, CO & S5 mées Southeast- Shiprock, NM & £5 milles Scutheast. San Juan Mountarns, CO ee 100 mies to the East  Internal Camera Tel
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Contributions of Dust to Visibility/Haze

Mesa Verde 20% Worst Haze Days
Nitrate

Sulfate
21%

5% EC

Organics

Four Corners Air Quality Group
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Trends in Particulate Matter Causing
Haze

2000-2011 Mar Soil
l'w N : .Y
4 P i

BY - IMPROVE Site, p<0.10 N M ¥ A IMPROVE Site, p<0.10
IMPROVE Site, p>0.10 \ - A IMPROVE Site, p>0.10

* Ambient concentrations of sulfate and  Soil has increased in many western

nitrate and their precursor emissions U.S. locations, particularly during the
have generally decreased throughout spring months
the U.S. and West * Increased dust has offset some

benefits from decreased sulfate and

nitrate concentrations
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Visibility/Haze

Dust significant contributor to haze In
the Four Corners region and has
Increased in the Four Corners region

Dust has natural and human sources,
but ambient concentrations have a
strong weekly cycle — a clear signal of
human contributions

Wildfires, both in Colorado and in other
western states, generate smoke which
creates haze and visibility issues



Best Available Retrofit Technology
for San Juan Generating Station




QUALITY TOOLS
FOR CITIZENS
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Southern Ute Indian Tribes’ Air Quality
Program

September 9, 2013

Ute 3 monitoring station (Bondad):

% Gas parameters include: NOx and O3

¢ Continuous FEM PM10 and PM2.5
monitor

 FRM PM2.5 (1 in 6 days) monitor

% Visibility

* Meteorological parameters include: wind
speed, wind direction, ambient
temperature, relative humidity, solar, and
precipitation

Ute 1 monitoring station (Ilgnacio):
% Gas parameters include: NOx, O3 and CO
s FRM PM2.5 (1 in 6 days) monitor
*» Meteorological parameters include: wind
speed, wind direction, ambient
temperature, relative humidity, solar, and
precipitation

Four Corners Air Quality Group
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Four Corners Advisory Examples

Grand Valley — 5/23/2010

- Blowing dust
advisories

- Wildfire smoke
health advisories

- Fine particulates
(typically winter)

- Ozone
(typically summer)

September 9, 2013 Four Corners Air Quality Group
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Why Alr Quality Index?

AQ

AIR QUALITY INDEX

Air Quality Index Levels of Health Concern

(AQI) Values

0to 50 Good

51-100 Moderate

101-150 Unhealthy for Sensitive Groups
201-300 Very Unhealthy

301 to 500 Hazardous

September 9, 2013

EPA-preferred method
Health-based

Consistent with most other
areas

Multi-pollutant

Conflict resolution (Example:
No more Colorado “Red”
advisory when AQl value is in
the Green category)

Four Corners Air Quality Group
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Local Air Quality Conditions
Zip Code: l Go | State: Colorado - Go |

ent (DPHE)

Air Quality Forecast & Colorado Smoke Advisories

Current AQI More Maps N Lt ‘M e
peintable symmary

Colorado River Vailey

(=1
—

Colorado Springs

93

Denver

Mesa Verde National Park

Aug 20
9 & &
= &= &
(o) (=) @D
) (=) @
D @

|
{ “ Rocky Mountain National Park
ll L

A\,

| — . S V—

[ national Parks/Monuments BB Tribal Boundaries

The tribal boundaries shown here are provided by the Bureau of Indian Affalrs and are intended
10 be used as a general spatial reference only. They are not a formal determination of tribal
boundaries by the EPA

7 B
f ]
. ’\MJ . M @ !;‘.dlorlga'




Colerado Home
TSP resources

Technical Services Home
All Colorado Advisories

Front Range/Denver
Advisories

Air Quality Today

Colorado Air Quality
summary

About Us

Intro to Reporting Systems
Air Quality Map View

Air Quality Report View
Open Burning

Smoke Management
Program

Technical Reports
Permit Modeling
Monitoring Guidance
Emissions Inventory
Wildfire Information

Technical Services
Contacts

Quick Links ==

CDPHE Home APCD Home

TSP Home

Colorado Air Quality Summary

About the Air Quality Index (AQI)

Today's Air Quality Summary (detailed)

Air Quality Advisories
Front Range:

Mo Ozone Action Day Alert in Effect -

Mo Advisories for Ozone or any other pollutant are in effect until at least 4 p.m. on

Wednesday for the Front Range Urban Corridor from El Paso County north to
Larimer and Weld counties, including the (click for more...)

Other Areas:

Mo advisories at this time. (click for more...)

Current - Air Quality Summary

AL b | R LINHEAI THY for sensiive groups
151-200 L 0L

by VI VERY UNHEALTHY

o 1 | R H A7 ARDDUS

Scale - Visibility Standard Index

0-50 00D
21 -100 MHODERATE
101 - 200 FOOR
21 - 300 (TREM POOR
WEATHER LIMITED
NOT AVARL ABLE

What is an Action Day?

Current - Air Quality Index (AQT 2fht | HighestAQI (so far) Today =coanis | Highest AQI Yesterday 81042013
Derwer Metro [HMODERATE | | Derver Metro [HODERATE | | Derver Metro [MODERATE |
Colorado Springs [ MODERATE | | Colorado Springs [ MIDDERATE | | Colorado Springs [ MODERATE |
Ft Colins - Greekey [MODERATE | | Ft Colins - Greeky [MODERATE | | Ft Colins - Greeley [MODERATE |
Grand duncion  [GODDI | Grand ncton  [GODDIM | Grand Auncion  [GOODIM
Colo. River Valey |GODDINIINNN | coo.Fiver valey GBI | coio.River Valey [GHODINIIIN

Denver's current visibility:

Ft. Collins' current visibility:

[(W5I is calculated between 12FPM and 4FPM local time)

More about air quality forecasting regions...

Forecast - Air Quality Summary



http://www.colorado.gov/airquality/colorado_summary.aspx

W ke Outlook

Through CDPHE’s website, social media (Facebook & Twitter),
EnviroFlash, telephone hotlines and media advisories:

“If visibility is less than 5 miles, smoke has reached levels that are
unhealthy. If smoke is thick or becomes thick, remain indoors.
This is especially true for those with heart disease, respiratory
Ilinesses, the very young, and the elderly. Consider limiting
outdoor activity when moderate to heavy smoke is present.
Consider relocating temporarily if smoke is present indoors and
iIs making you ill.”

Install Smoke Outlook Thumbnail on your website!

September 9, 2013 Four Corners Air Quality Group 28


http://www.colorado.gov/airquality/addendum.aspx
http://www.colorado.gov/airquality/install_thumbnail.aspx

September 9, 2013

@ EPA educational
campaign
® Messages include:

* Cost savings

* Improved safety and
health benefits

* Energy efficiency

® Brochures and outreach
materials available at:
http://www.epa.gov/buri

wise/burnwisekit.html

Four Corners Air Quality Group
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http://www.epa.gov/burnwise/burnwisekit.html
http://www.epa.gov/burnwise/burnwisekit.html

Monument Valley, Four Corners Monument

QUESTIONS?

Lisa Devore — Lisa.Devore@state.co.us
Rita Bates — Rita.Bates@state.nm.us
Chris Ellis — cellis@southernute-nsn.qgov

September 9, 2013 Four Corners Air Quality Group
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